It is shown that the semirelativistic approach, w'hen applied consistently to atomic calculations involving the Thomas-Reiche-Kuhn sum rule or its applications, may lead to very inaccurate results.
In spite of the availability of the fully relativistic (Dirac-type) treatment for atomic calculations, the semirelativistic approach (SA) is still applied many times to problems dealing with inner-shell ionizations and sum-rule calculations, both because of its simplicity and accuracy. Especially for the latter type of calculations which are encountered in problems on photoabsorption in atomic systems, the SA has been found to be extremely eScient and leads to reasonably accurate results with tremendous simplifications as compared to a fully relativistic state-to-state calculation. ' The SA or the projection operator approach is used not just for its simplicity but because of its necessity to get rid of the negative energy states in the sum-rule calculations for a relativistic system, as had been noted first by Levinger, Rustgi, and In (6), a is the fine-structure constant and N in (5) 4.873 X 10-" 1.949 X 10-" 9.147 X 10-" 4.093 X 10-" 8.375 X 10-" 4.987 X 10-" 2.067 X 10 1.040 X 10-" 5.579 X 10-" +(q, Z) from 1 is almost negligible because of the presence of q . For large values of q, the exponential factor in the expression for the form factor oscillates so rapidly that the form factor becomes very small and almost identical in both the approximations.
This example explains to a certain extent the occasional success of the SA.
As a more interesting example, let us refer to the calculation of the real part of the forward scattering amplitude f (co) for a K-electron in the high-photon-energy limit. Recently, Smith has considered s similar comparison for the many-electron systems. Adopting an independent particle description, Smith has generalized the result de- fs,i, ( Do ) = 1 --, '(Ztz)
On the other hand, using ttt"w as given in Eqs. (4) 
where T is the kinetic-energy operator and~0) is given by Eqs. (4) and (5) 
